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Recent SDR Activities Within NASA 
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Interface Descriptions Functional Diagram 




HAL API is published so that specialized HW developed by 
multiple vendors can be integrated with another vendor’s STRS 
infrastructure. 
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STRS Software Structure 
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Hardware communications equipment 
(e.g. FPGA, DSP, A to D, and D to A) 
Hardware Interface Definition 


STRS API Overview 
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Used for C/C++ language support for mathematical computation, string and character 
handling, I/O, and threads 

Determining appropriate subset of POSIX APIs for STRS 


es to Common Radio Standard 
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Available tools to model and characterize architecture 

• Resources (e.g. power consumption, performance, latency, cost) 

Life cycle/business case advantages/disadvantages of open architecture (development, 
operations, maintenance) 

Industry’s role in future development activities 
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Develop reference implementations based upon architecture 

- Characterize architecture by through reference implementations of key hw & sw aspects 

- Update architecture based upon implementation findings 

- Develop prototypes based upon refined architecture 


STRS Architecture Notional Development Process 
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JTRS / SC A Applicability 
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NASA and JTRS have MOU to maintain collaborative partnership 

SCA is being used for SATCOM appls (i.e. wideband ground based radios) 

Optimized SCA implementations may apply to space-based radios 
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NASA Architecture Development Approach 
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STRS Layered Software Model 
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Applying SDR and 
Standard Architectures to NASA 









. Industry will pursue unique, proprietary SDR developments and 
technologies for space to reduce their production costs and increase 
marketability regardless of NASA mission specific needs. 


0 


CM 

CXI 


( / > 

Q 

~o 

_c 

0 < 
oc/) 
0< 

Q Z 
C O 
0 

CL C £ 

o 0 


"D 

c 

0 


0 O 


c 

0 

E 

Q. 


^ 0 

0 o o 
^00 

0_C 0 

-Q O-o 


"O 0 >n 


_ 0 

0 O 

■co 

C C 

- 0" 

’ c 

0 0 O) 

0 = 
r- 0 


0 _ 
■O m 


_Q 

"O 


O O ^ 

-2 0 0 
^ C-Q 

^\2 "O 
0*d C 
"O O 0 
Q_ 


c 

o 

-Q 

i_ 

0 

0 

O 

< 


0 


>>§ = 

s— ■— 0 

3 w E 

0 Cl 0 
'C O -- 
Q.+3 Z> 
O cr 

5 0 

Q_Q.sC 


1 o c 

0 

= % 0 
^ 0 £ _§ 

0 _2 o 0 

2 o -Q 

_C 0 0 C 
Or Qd 
m * l— ’ 0 O 
CD 0 -Q 

-2-_i<20 

©E ©*? 

Q_ q CD Q_ 

CL-— 0 


0 


0.2 0"O 

'to o o c 


C 

o 


-t— > 


oo ®b § 

.2 0 0 <. c 

i 

•4— > X3 o ^ 

c c ^ cl 

E c 0 -- 

/IN _ /IN 


_0 O) 0 
Q-'c/j ^ 

p 0 w 

■-■oai(5 0 

l-TN L. I L. 


2 cc 


°>S> 3C D 

S— -> * /IN -t— > 

o o 

E 0 

■ * 


c > 

>n += 0 

^ 0 0 
^ w -I— J 


o > 
0 o 

Q_ O 

C/) 


0^ 
P Q- p 


/— p *— 

2 0.2 0 


0 

° , ■ 
°0 
0 JC 
0 

0 O 

"O 0 

m3 

2o 
0 0 
0 O 

® Q. 
£ TO 

oai 

5Q 

§ w 

CD 

3-g 
O fe. 
5 o 

£ Q. 

3 ® 
8 o 
Z E 

£g 

0) .!= 
Q.-C 

o o 

fei 

0 0 
-4—* > 

W 0 

< £ 


Cxi 


CO 


IDGA SDR Conference February 2006 


Ph 

a 

§ 

< 


o 

CD 

CO 


o 

c/5 

0 

"D 

> 

o 

Q_ 

T3 

o 

o 

o 


. . C/5 

^ c 
0 0 
Q_ 

■ ■ “ “ 

— o 

■O t 

3 0 
o ^ 

5 g 

0 to 

s - Z 5 
3 T3 

- t — ' /— 

0 ■- 
0 

1 Otfl 


o 

L _ 

0 

c 

0 

Q. 

O 


0 

_Q 

E 

13 

C 

0 


0 

to 

E 

>> 

O) 

O 

O 

c 

o 

0 

■0 

c 

0 

0 

t= 

0 

E 

0 

‘5 

cr 

0 

0 

0 


c 

o 

E 

E 

o 

o 

TD 

c 

0 

0 

0 

0 

TD 

0 

O 

O 


C 

0 

E 

Q_ 

O 

0^ 
> 0 
0 0 
TD O 
_ 0 
£t 

O 0 


c 

0 

E 

Q_ 

O 

0 

> 

0 

TD 

0 

0 

£ 


O >> o 

Vt /-rk 


Q_ 0 

77 <d 
0 ^ 
©■o 
0 


0 0 
?E 

0 05 
E 05 

ET3 
o c 

o CO 


c 

o 

to 

o 


o 

o 


c 
= o 
0 ■= 

3 0 

o-o 

0 

0 
> 


0 


C 

0 

c 

o 

Q_ 

E 

o 

o 




■o a, 2 

m 0 0 
-2 0 ^ 

c 2-5 

03 ^0 

- t — « £— 

C/5 — 


LO 


_Q 

0 

0 

T3 

0 

05 

Q_ 

13 


0 0 
C 

c o 
o += 

E 

E = 

8? 
0 0 05 
05 0 
15 15 ^ 

0 0cg 

c c O 
111 LU 0 

1 I 


O 

E 

E 

o 

o 

T3 

c 

0 

0 

0 

O 

0 

t 

0 


c 

0 

E 

E 

o 

o 

c 

o 

E 

E 

o 

o 


05 

0 


c 

|S 

E o 

81 

0 0 
0 Q_ 
3 O 
0 "O 

c c 
LU 0 

1 


0 

0 

o 

c 

0 

c 

0 


0 

to 

E 


T3 

c 

0 

E 

E 

o 

o 

TD 

0 

N 

~o 

0 

TD 

C 

0 

0 

0 

-o 

> 

o 


C/5 

O 

O 


05 

05 


0 £ 0 
o E 0 
o 0 o 

T3 O 
0 0 
E! >(D 
^co o 

C ! O 

0 0—0 
+= 05^ q. 

00 = JC o 


0 g 

E 0 
0 


§ 5 

E 5 

Q _"0 

o_=-2 e 
c TO 2 £ 
^ > o 

C 0 4l 

'to "o § 
O E o TO 
^XJ'O 5 
0 <- 


0 
C 


C 

0 


O ® 


0 

Q. 

O 


c 

Slf^ 

0 Z 3 . 9 - 05 
C"50> 

o "O 


Q. 
0 O 


0 


O 


O O-E 

s_ 0 s_ 

-g|-8| 

0 o 0) Q. 

0^ 0 -9 
■o.^q.2 

0 -p 0 
0 "O Q. 
0 C ^ 0 
J 02 0 


CO 


0 - 
s- 0 
^05 0 
£ t= =3 
0 O 0 

0^ *“ 

te|ss 

oc g 

w ® 8 

2 is. 

Ns 

4 — -1— < 

0 0 2 

0-0 ^ 

fit 

II? 

0= <■> 

C > C 
05 >v9 

’0 0 0 

05 hr O 
T3|9jP 

0 s_ 0 

0 ° O 

£ ^ 
-O o 05 
-9 o 

2w 3 
o ^ 

Q .05 

05 t : 

s - O 


-O 
c 
0 

0 


0 


0.S o 
^ c o 

-O 0 =3 


O 0 o 


c n 


Q. 


0 


a: 
Q 
• OT 
< 
o 

Q 


Waveform model, design, source code reuse. 

- Use of COTS software products (could include tailoring for space). 
Hardware design/module reuse. 
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. Are there hardware aspects that should be standardized (e.g. hardware slices 
interconnected backplane for modules or slices) implementation left to 
vendors? 


Architecture Evaluation Criteria 
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JTRS / SC A Applicability 


CD 

c\j 



(/) 

< 

CO 


0 

E 

C / ) 

O 

0 

_Q 

CO 

O 


< 

o 

CO 

CO 

oc: 

H 

“3 

0 

CD 

0 

i_ 

0 

> 

0 


c / > 
O 


to E 
3 o 


£ S 

3 3 

o «- 
a) 0 
!z 

JZ CO 

2 I 

CO 

c 
0 
CL CD 
O C 


O 

CD 


CD 

Cl) 


O 

CO 

O 


s_ 

o 

£ 

-I— * 

0 

c 


Q_ 

CL 
0 

CD CO 


O..Q 
Qr t 


0 0 
< g 


CO < 

o 2 : 

0) O 


0 ^ o 


CD 

O 

Q_ 

CO 

C£ 


0 

l— o 

“3 = 


CL 


0 
0 

TD 
O 
_Q 

0 
T3 

^ c6 
■a 
c 
0 


> 

CD 

O 

O 

c 


E & 

0 c - 

£ .2 

Q-to 

° 9 - 
'o 

'■e 
0 
CL 


Q_ 

o 

0 

> 

0 

"0 

< 

CO 

< 


0 

> 

0 


CD 

0 

o 


■0 ~ 

CO 
■0 
c 
0 


"0 
C 
0 

C 

^ o 
a ±i 


= CD 

0 lZ 


Q 

CO to 

0 O 

0" 

"c 

3 Z 

0 O 

CD 0 
C £Z 


0 

c 

0 

E 

0 


o 

0 


c 
0 ) 

'0 
0 
■0 

CO _ 
£ -5 


0 '0 

0) Q 
0 0 
V- 0 


_0 

o 

C/) 

< 

CO 

< 


0 

c 


0 


0 


CO CO 

o 

0 g 

0 8 


j= C 
0 


0 

~o 

O 


0 
> 

'4= -a 
0 0 
c 0 

0 2 
«E # 

I 


X 
0 

>* 
CD CO 

.E E 
>> 
o ~ 
£ 0 

© 0 

Z. CD 


I 


0 

"0 

E 

£ 

0 

> 

0 


0 

O 

C 

0 

0 

Q_ 

X 

0 

0 

0 

_0 

o 

0 

0 

o 

> 

0 


0 


0 
0 
0 

c ^ 

0 0 

0 -S 

1 


0 

■0 

0 

0 

o 

X 

0 

< 

O 

CO 

M— 

o 

X 

0 

Q_ 

E 

o 

O CD 
0 


■0 

c 

0 

c 

o 


o 

0 
o 
0 

_ 0 

tl 
0 0 
c o 

O -p 
° § 
>: e 

o E 
E o 
0 ° 
E 4:1 
c E 

cb o 
ay g 

0 Q_ 
P 0 


_p 0 m 

0 


0 

0 
0 
0 
cr 

1 


0 

O 

'o. 


c 

o 

-t— > 
0 
O 

Q. 

Q. 

< 

0 

O 

0 

Q. 

CO 


0 

0 

-I—* 

0 

* 

CO 


I I I 


< 

o 

Q 


NASA and JTRS have MOU to maintain collaborative partnership 

SCA is being used for SATCOM appls (i.e. wideband ground based radios) 

Optimized SCA implementations may apply to space-based radios 
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Sample High Level Architecture 

Requirements 
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Be HW and SW configurable for multiple mission requirements and/ or 
accommodation of new requirements (pre-launch and post-launch; when 
operational and non-operational). 


Sample High Level Architecture 
Requirements (Cont'd) 
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Enable the transceiver from operating multiple channels, in multiple frequency 
bands 


Sample of STRS Architecture Drivers 
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Less or no emphasis for dynamic deployment and hardware discovery 
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Openness of architecture - NASA may have to address ITAR issues in the 
actual STRS Specification Document(s) as did JTRS. 
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STRS configuration files shall contain platform and waveform specific information to allow 
customization of installed waveforms. The configuration file contains the parametric 
values for configurable components as well as filenames for loadable devices (FPGA, 
DSP, etc.) 
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